Numerous clinical trials have demonstrated the efficacy of cognitive-behavioral treatment (CBT) for panic disorder. However, studies investigating the mechanisms responsible for improvement with CBT are lacking. The authors used regression analyses outlined by R. M. Baron and D. A. Kenny (1986) to test whether a reduction in fear of fear (FOF) underlies improvement resulting from CBT. Pre-and posttreatment measures were collected from 90 CBT-treated patients and 40 wait-list control participants. Overall, treatment accounted for 31% of the variance in symptom reduction. The potency of FOF as a mediator varied as a function of symptom facet, as full mediation was observed for the change in global disability, whereas the effects of CBT on agoraphobia, anxiety, and panic frequency were partially accounted for by reductions in FOF. Clinical implications and future research directions are discussed.
Fear of fear (FOF), or the tendency to respond fearfully to benign bodily sensations, figures prominently in several theoretical accounts of panic disorder (Barlow, 1988; Beck, Emery, & Greenberg, 1985; Bouton, Mineka, & Barlow, 2001; Clark, 1986; Goldstein & Chambless, 1978; Wolpe & Rowan, 1988) . Several lines of research have provided evidence consistent with the FOF hypothesis. First, descriptive studies consistently show that compared with psychiatric and nonpsychiatric control participants, panic disorder patients score significantly higher on self-report measures tapping fear of bodily sensations such as the Body Sensations Questionnaire (BSQ; Chambless, Caputo, Bright, & Gallagher, 1984; Chambless & Gracely, 1989 ) and the Anxiety Sensitivity Index (ASI; Peterson & Reiss, 1987; Taylor, Koch, & McNally, 1992; Telch, Jacquin, Smits, & Powers, 2003) . Second, evidence from laboratory challenge studies using numerous panic provocation agents suggests that those who score high on measures tapping FOF display heightened emotional responding to challenge compared with those who score low on these same FOF measures (M. Brown, Smits, Powers, & Telch, 2003; Holloway & McNally, 1987; Rapee & Medoro, 1994; Telch et al., 2003) . Furthermore, anxious responding to biological challenges is significantly reduced following cognitive-behavioral treatment (CBT; Jaimez & Telch, 2003; Schmidt, Trakowski, & Staab, 1997) . Third, findings from several prospective studies suggest that people who score high on the ASI are at greater risk for developing naturally occurring panic attacks (Schmidt, Lerew, & Jackson, 1997; Schmidt, Lerew, & Joiner, 1998) . Similarly, causal modeling studies of learning history suggest that some early learning experiences may influence the development of anxiety sensitivity, which in turn results in a higher risk of panic attacks (Stewart et al., 2001) .
CBTs of panic disorder share the strategic aim of providing patients with corrective information and experiences designed to eliminate patients' faulty emotional responding to harmless cues of stress and arousal. Specific procedural components contained in contemporary CBT manuals for panic disorder include (a) education about the nature and physiology of panic and anxiety, (b) breathing retraining designed to assist patients in learning to control hyperventilation, (c) cognitive restructuring aimed at teaching patients to identify and correct faulty threat perceptions that contribute to their panic and anxiety, (d) interoceptive exposure aimed at reducing patients' fear of harmless bodily sensations associated with physiological activation, and (e) fading of maladaptive defensive behaviors such as avoidance of external situations (Barlow, Craske, Cerny, & Klosko, 1989; Clark et al., 1994; Telch et al., 1993) .
The efficacy of CBT for panic disorder has been examined in numerous controlled randomized trials. The findings indicate that CBT results in significant and durable improvement in panic disorder symptoms (Barlow, Gorman, Shear, & Woods, 2000; Clum, Clum, & Surls, 1993; Gould, Otto, & Pollack, 1995) as well as changes in patients' quality of life (Telch, Schmidt, Jaimez, Jacquin, & Harrington, 1995) . Moreover, preliminary findings suggest that these treatments are as effective when delivered in the real world (Stuart, Treat, & Wade, 2000; Wade, Treat, & Stuart, 1998) .
As the evidence supporting the efficacy of CBT accumulates, there are surprisingly few studies investigating the mechanism of action of CBT. On the basis of contemporary psychological theories of panic disorder, it makes sense to ask whether the changes resulting from CBT are mediated by changes in FOF. Indeed, several findings implicate change in FOF as a mediator of treatment outcome. First, CBT results in significant reductions on measures broadly tapping FOF (Bouchard et al., 1996; Clark et al., 1997; Poulton & Andrews, 1996) . Second, modifying patients' catastrophic misinterpretations of bodily sensations results in significant reductions in panic (Taylor, 2000) . Similarly, posttreatment measures of faulty threat appraisals of body sensations predict outcome status at follow-up (Clark et al., 1994 (Clark et al., , 1999 . Third, in a clinical trial comparing cognitive therapy with guided mastery therapy for panic disorder, changes in catastrophic cognitions predicted differential change in panic disorder symptoms (Hoffart, 1998) .
The overarching objective of the present study was to shed light on the mechanism of action of CBT. To this end, we applied the analytic steps outlined by Baron and Kenny (1986) to test whether the short-term effects of CBT were mediated by changes in FOF. To reduce mono-operation bias (see Shadish, Cook, & Campbell, 2002) , we examined multiple outcome measures of treatment (i.e., panic attacks, anticipatory anxiety, panic-related avoidance, and global disability) separately. The inclusion of multiple outcome measures also allowed us to test the mediational specificity of FOF across the four major outcome measures.
Method

Participants
The sample consisted of 130 participants (99 women and 31 men). All participants were referred to our laboratory from physicians and mental health professionals in the Austin, TX, area as part of several panic disorder treatment outcome studies (Telch et al., 1993 (Telch et al., , 1995 . Further details of the participant recruitment and screening are provided elsewhere (Telch et al., 1993 (Telch et al., , 1995 . All participants met the following entry criteria: (a) principal Axis I diagnosis of panic disorder with agoraphobia as determined by the Structured Clinical Interview for DSM-III-R (SCID; Spitzer, Williams, Gibbon, & First, 1992) ; (b) at least one panic attack during the past 30 days; (c) age 18 -65 years; (d) no recent change in psychotropic medications; and (e) negative for current psychosis, bipolar disorder, and substance abuse disorder. Demographic characteristics are presented in Table 2 (appearing later).
Treatment
Of the 130 participants, 40 were randomly assigned to a waitlist condition, and 90 participants received treatment previously described by Telch (Telch et al., 1993 (Telch et al., , 1995 . This multicomponent group CBT treatment consists of four major treatment components: (a) education and corrective information concerning the nature, causes, and maintenance of anxiety and panic; (b) cognitive therapy techniques aimed at helping the patient identify, examine, and challenge faulty beliefs of danger and harm associated with panic, anxiety, and phobic avoidance; (c) training in methods of slow diaphragmatic breathing to help patients eliminate hyperventilation symptoms and reduce physiological arousal; (d) interoceptive exposure exercises designed to reduce patients' fear of somatic sensations through repeated exposure to various activities (e.g., running in place) that intentionally induce feared bodily sensations (e.g., heart racing); and (e) selfdirected exposure to patients' feared situations designed to reduce agoraphobic avoidance.
Treatment sessions were led by an experienced doctoral level clinician and co-led by one of several advanced doctoral student clinicians. Treatment consisted of twelve 2-hr highly structured sessions conducted over an 8-week period. Sessions were conducted twice weekly for the first 4 weeks and then once each week for the remaining 4 weeks. Participants were required to tape-record each session and were encouraged to listen to the tape between sessions. Skill-building home practice was assigned in each session and participants completed home practice monitoring forms to track their adherence. A 65-page treatment manual (Telch & Schmidt, 1990) describes the specific goals and strategies for each session.
Adherence to the treatment manual was rated by independent evaluators on a random sample of videotaped sessions. Compliance with the treatment manual was high (i.e., 177 of 180 exercises rated as completed, 177 of 177 exercises rated as consistent with manual description) across all sessions assessed (N ϭ 36).
Measures
Assessment of clinical status and FOF occurred at Week 1 (pretreatment) and Week 10 (posttreatment). Participants in the wait-list control condition were offered CBT after completion of posttreatment assessment.
Clinical Status
Texas Panic Attack Record Form. Panic attacks were assessed with a prospective self-monitoring approach similar to that used in the Upjohn Cross-National Collaborative Panic Study (Ballenger et al., 1988) . Participants were provided with daily panic diary forms. For each panic episode, participants were instructed to record the (a) date, (b) time, (c) duration, (d) severity, (e) symptoms experienced, and (f) setting parameters (e.g., place, activity, presence of others). Panic attacks with three or fewer symptoms (i.e., limited symptom attacks) were not included in the panic attack count. The importance of immediate recording was emphasized to increase the accuracy of participants' recollection of the panic attack.
Sheehan Patient-Rated Anxiety Scale (SPRAS).
The SPRAS (Sheehan, 1983 ) is a 35-item self-report scale for assessing the intensity of anxiety symptoms. Each of the 35 symptoms (e.g., shaking or trembling) is rated on a 5-point scale ranging from 0 (not at all distressing) to 4 (extremely distressing). The instructions were modified so that symptom ratings were based on a 1-week time frame. The total score was computed by summing the responses to the 35 items. The SPRAS has demonstrated adequate psychometric properties (Sheehan, 1983) .
Fear Questionnaire-Agoraphobia subscale (FQ-Ago). The Fear Questionnaire (Marks & Mathews, 1979) was used to assess level of agoraphobia. The questionnaire consists of 15 items representing three separate phobia types (agoraphobia, blood-injury phobia, and social phobia). For each item, the participant rates the degree of avoidance to the object or situation. The 5-item FQ-Ago has demonstrated adequate psychometric properties and is the most widely used self-report measure for assessing agoraphobia in treatment outcome research (Jacobson, Wilson, & Tupper, 1988) .
Sheehan Disability Scale (SDS).
The SDS is a four-item self-report measure of global impairment created by the presenting problem. The SDS was used in the Upjohn Cross-National Collaborative Panic Study (Ballenger et al., 1988) . Three items assess impairment: (a) work activities, (b) social life and leisure activities, and (c) family life and home responsibilities. Each item is rated on an 11-point Likert-type scale (0 ϭ not at all, 1-3 ϭ mild, 4 -6 ϭ moderate, 7-9 ϭ marked, 10 ϭ severe). One item assesses overall (i.e., global) work and social disability and is scored on a 5-point scale.
FOF ASI. The ASI (Peterson & Reiss, 1987 ) is a 16-item self-report instrument designed to assess one's tendency to respond fearfully to anxietyrelated symptoms. Respondents are presented with statements expressing concerns about possible negative consequences of anxiety such as "When I am nervous, I worry that I might be mentally ill." For each statement, respondents rate each item on a Likert-type scale ranging from 0 (very little) to 4 (very much). The ASI total score is computed by summing responses across the 16 items. Data on the reliability and validity of the ASI scales have been favorable (Peterson & Heilbronner, 1987; Telch, Shermis, & Lucas, 1989) .
BSQ. The BSQ (Chambless et al., 1984 ) is a 17-item self-report instrument tapping the fear of bodily sensations. Each item represents an anxiety-related bodily sensation (e.g., heart palpitations). Each item is rated on a 1 (not frightened or worried by this sensation) to 5 (extremely frightened by this sensation) Likert-type scale. The total score is computed by averaging the responses to the 17 items. The scale has demonstrated high internal consistency and test-retest reliability (Chambless et al., 1984) .
Statistical Analyses
We examined baseline differences between CBT-treated participants and wait-list control participants on demographic characteristics, panic-related features, and FOF measures using one-way analyses of variance (ANOVAs) for continuous variables and chi-square tests for categorical variables. We computed residualized change scores for each of the clinical status and FOF measures. This was done by regressing the posttreatment scores on the pretreatment scores for all study participants. The FOF score was defined as a change in FOF from pre-to posttreatment and was obtained through summation of the z scores of the residualized change scores of the ASI and BSQ.
The hypothesis that the effects of CBT would be mediated by changes in FOF was tested in accordance with the analytic steps outlined by Baron and Kenny (1986) . In Step 1, we tested the effects of treatment on the proposed mediator by performing an ANOVA with treatment group (CBT vs. wait list) as the grouping factor and FOF score as the dependent variable.
In
Step 2, we tested for the presence of a treatment effect by performing a series of univariate ANOVAs with treatment group (CBT vs. wait list) as the grouping factor and residualized change scores of the four major clinical status measures (i.e., panic attack frequency, anxiety, agoraphobic avoidance, and overall disability) as the dependent variables.
Step 3, the relationship between the proposed mediator and the four major clinical status measures was examined. Specifically, this step was tested by performing a series of analyses of covariance with treatment group (CBT vs. wait list) as the grouping factor, residualized change scores of clinical status measures as the dependent variables, and the FOF score as the covariate.
The final step tested the relationship between treatment and change in panic disorder symptom facets after controlling for the effects of the proposed mediator. According to Baron and Kenny (1986) , evidence for full mediation exists when the relationship between treatment and outcome is no longer significant after controlling for the effects of the mediator, whereas evidence for partial mediation exists when the relationship between treatment and outcome is significantly attenuated (but still significant) after controlling for mediator effects. This final step was tested by comparing the effect of treatment in the third step with the effect of treatment in the second step.
Results
Group Comparisons on Demographic Characteristics, Clinical Status, and Proposed Mediator Variables at Baseline
As can be seen in Table 1 , the clinical status measures and FOF measures were significantly correlated. Because the distribution of panic frequency scores was skewed, we performed a square root transformation and used these transformed scores in the subsequent analyses. Participants in the two groups did not differ significantly on any of the demographic variables at intake (see Table  2 ). Means and standard deviations for each of the clinical status measures are presented in Table 3 . The two groups did not differ significantly at baseline on any of the treatment outcome indices with the exception that compared with participants assigned to the wait-list condition, those receiving CBT showed higher baseline scores on the SPRAS ( p Ͻ .05). As can be seen in Table 3 , the two groups did not differ significantly on the BSQ at baseline, but the CBT-treated participants scored higher on the ASI than the waitlist control participants ( p Ͻ .05).
Effects of Treatment on the Proposed Mediator (Mediation Test-Step 1)
Effect sizes for the indices of FOF are presented in Table 4 . CBT-treated participants displayed significantly greater improvement in FOF as indexed by the FOF score relative to the wait-list control participants, F(1, 128) ϭ 93.08, p Ͻ .01. These data confirm that the first condition for mediation was met.
Effects of Treatment on the Major Clinical Status Measures (Mediation Test-Step 2)
Significantly greater improvement was observed among CBTtreated participants relative to wait-list control participants on all clinical status measures (all ps Ͻ .01). The percentage of variance accounted for by treatment ranged from 17% for change in panic attack frequency to 43% for change in anxiety as measured by the SPRAS (see Figure 1) . As can be seen in Table 4 , the mean within-subject effect size across the major clinical status measures for CBT-treated participants was 1.52 (SD ϭ 0.45), whereas waitlist control participants showed only a modest improvement from pre-to posttreatment (M within-subject effect size ϭ 0.22, SD within-subject effect size ϭ 0.07). These data confirm that the second condition for mediation was met.
Relationship Between Change in the Proposed Mediator and Treatment Outcome (Mediation Test-Step 3)
Results revealed significant covariation between residualized change in the FOF index and each of the four clinical status change score measures after controlling for treatment: panic frequency, 
Effects of Treatment on Panic Disorder Symptoms After Controlling for the Effects of the Proposed Mediators (Mediation Test-Step 4)
As can be seen in Figure 1 , the effects of CBT on panic disorder symptom reduction were reduced considerably after controlling for changes in FOF. Analyses revealed that changes in FOF fully mediated the effects of treatment on global disability, F(1, 127) ϭ 2.45, p ϭ .12, whereas partial mediation was observed for panic frequency, F(1, 127) ϭ 7.23, p ϭ .01; anxiety, F(1, 127) ϭ 13.89, p Ͻ .01; and agoraphobia, F(1, 127) ϭ 7.67, p ϭ .01. These findings indicate that the fourth condition for mediation was also met.
Discussion
In the present study we sought to clarify the mechanism governing change in panic disorder symptoms following CBT. On the basis of previous research findings implicating heightened FOF in the pathogenesis of panic disorder, we tested whether the symptom changes brought about by CBT were mediated by reductions in FOF. Our test of mediation used the multistep analytic strategy proposed by Baron and Kenny (1986) .
As reported elsewhere, group-administered CBT led to statistically significant and clinically meaningful improvement across the major symptom facets of the disorder. Although the treatment effects were large, they varied somewhat as a function of symptom facet. The most potent treatment effects were observed for anxiety (43% of variance accounted for by treatment), and the least potent effects were observed for panic attack frequency (17% of variance explained by treatment). Likewise, CBT was associated with significant improvement in the proposed mediator (i.e., FOF), and the magnitude of improvement is similar to that reported in previous clinical trials (e.g., T. A. Brown & Barlow, 1995) .
The mediation analyses provide support for the hypothesis that CBT exerts its effects on panic disorder symptoms by reducing FOF and are consistent with contemporary theories implicating the fear of bodily sensations in the pathogenesis of panic disorder (Barlow, 1988; Beck et al., 1985; Bouton et al., 2001; Clark, 1986; Goldstein & Chambless, 1978; McNally, 1994; Wolpe & Rowan, 1988) . Our demonstration that FOF significantly mediates the effects of CBT across each of the four well-accepted but loosely correlated outcome measures (i.e., panic attack frequency, anxiety, agoraphobic avoidance, and global disability) reduces the threat of mono-operation bias (cf. Shadish, Cook, & Campbell, 2002) and provides further confidence in the fidelity of the mediational findings.
An interesting finding was that the potency of the mediational effects varied as a function of symptom facet. In the case of global disability, change in FOF fully mediated the effects of CBT; whereas for panic frequency, anxiety, and agoraphobic avoidance, FOF partially mediated the effects of CBT. We can only speculate as to why the mediational effects of FOF were strongest for global disability.
Which specific procedural components of CBT are responsible for reduction in FOF? Although this question has not been addressed directly, data from dismantling studies of CBT of panic disorder provide some insights. For example, in one dismantling study, Schmidt et al. (2000) found that the breathing retraining component of CBT for panic disorder did not add to CBT's overall treatment efficacy or change in fear of somatic sensations. Future dismantling studies that include measures tapping FOF will likely clarify the specific procedural components that are responsible for FOF change.
Our test of FOF as a potential mediator of treatment outcome in panic disorder hinges on the assumption that FOF is not merely a symptom of panic disorder. Several lines of evidence provide compelling support for this assumption. First, heightened FOF has been reported among patients with various anxiety disorders (Taylor et al., 1992) . Second, heightened FOF is present in nonclinical populations with no history of panic disorder or panic attacks (Taylor, 1999) . Third, evidence from biological challenge studies and longitudinal risk studies suggests that heightened anxiety sensitivity (FOF) among nonclinical participants with no history of panic may increase the risk for challenge-induced panic (Telch, Silverman, & Schmidt, 1996) or the subsequent development of naturally occurring panic attacks . Finally, it tion, 1994) . Taken together, these observations argue strongly against the position that heightened FOF is merely a symptom of panic disorder. Several limitations of the current study should be noted. First, although the current findings are consistent with the hypothesis that reductions in FOF mediate the effects of CBT in panic disorder, our design does not allow us to rule out the possibility that the change in FOF was a consequence as opposed to a cause of panic disorder symptom reduction. Future studies examining FOF as a mediator should include multiple assessments during the course of treatment so that more powerful analytic techniques (e.g., autoregression techniques) might demonstrate temporal precedence of the mediator. Second, our study design does not address the important question of whether changes in FOF mediate improvement observed from alternative treatments with established efficacy such as pharmacotherapy. Future studies are needed Note. CBT ϭ cognitive-behavioral treatment; WL ϭ wait-list control; panic frequency ϭ number of panic attacks during the last week; FQAgo ϭ Fear Questionnaire-Agoraphobia subscale; SPRAS ϭ Sheehan Patient-Rated Anxiety Scale; SDS ϭ Sheehan Disability Scale, average of first three subscales; ASI ϭ Anxiety Sensitivity Index; BSQ ϭ Body Sensations Questionnaire; pre ϭ pretreatment; post ϭ posttreatment. to determine the mediational specificity of FOF in governing treatment response in panic disorder.
